wo 2005/035127 



PCT/FI2003/000750 



1 



A METHOD FOR INDUSTRIAL PRODUCING OF fflCaaOLY DISPERSED POWDERS 



5 This invention relates to a method according to the preamble of individual claim 1, by 
means of ^^ch it possible to produce for the processing industry necessary powders and 
coating agents and pigments finer as before most economically, effectively and solid. 

Currently, micronizing methods of different lypes based on the 1 -phase principle are in 
10 general use, by means of which methods solid powders and coating agents and pigments 
necessary for the processing industiy are produced. In devices based on the 1-phase 
principle as pulverizing energy high pressure energetic woridng gas, compressed air, 
steam or some shielding gas is used. 

15 As essential part of the mio'onizing device based on the 1-phase tephnique there is often 
also a built-in pneumatic classilBer often ftimished with a mechanical rotor. Generally, 
processes working by 1-phase principle fimction so that the material to be pulverized is 
fed to the process in a stage, where in separate gas nozzles accelerated kinetic energy is 
developed into corpuscles/particles to be pulverized, for instance by means of mere 9 bar 

20 or even 16 bar working gas, resulting in that they become pulverized to some extent. 
Clearly the kinetic energy generated in the particles, regardless of high pressure and 
energetic working gas, remains quite small and the pulverizing effect poor. It is especially 
difiQcuIt to produce products by 1-phase technique, where especially corpuscles, the size 
of which is within the range 0,2 - 5 microns for instance of industrial minerals. Then the 

25 consumption/cost of energy increases quite strongly and the production capacity of the 
equipment drops. 

The operation conditions of a fimcrioning pulverizing method working by the 1-phase 
principle get worse, since while the size of the particles is getting smaller the 
30 classification of particles using a rotor-ftmished pneumatic classifier becomes quite 
difiBcult, because as a mass the particles under 5 microns behave almost like gas. 

Devices working by l-nhasa flow are often go fiinlf that piilvftn^^tTig ^nf< f-laggrfir^tinn 

take place in the same place and are linked together also through the volume of gas. This 
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is not good, since a small change in either partial process may have a harmful effect on 
the other part of the process. Restrictions of this ^e in present devices based on the 1- 
phase principle powerfiiUy restrict the possibilities to produce for the industry necessary 
solid end products and to fheir average fineness 02, - 5,0 microns economically and 
effectively. 

The intention of this invention is elimination of the above presented disadvantages, which 
is accomplished by means the method according to the characterizing part of individual 
claim 1 of this invention. 

The other diaractmstics of this invention are disclosed in the dependent claims. 

According to the method of this invention the material to be pulverized is fed by a 
double-valve feeder to a counterjet pulvmzer. In the intermediate tank of the double- 
valve feed^ feed pressure higher than the real pulveri^g pressure is used. The flow of 
working gas of the counterjet pulverizer is cut off or choked for a short time, when the 
lower valve of the double-valve feeder is opened. This measure ensures effective travel of 
material with low bulk density to the balancing tank of the counterjet pulverizer, in the 
end part of which the wanted gas-solids suspension is generated firom material and 
energetic working gas. Material pulverizing takes place, depending on the matter, by 
means of economically developed working gas of 1-8 bar pressure. The generated gas- 
solids suspension makes it possible to utilize the 2-phase flow effectively. 

The kinetic energy contained in the gas-solids suspension can be used and utilized in 
different pulverizing chamber units effectively in a small space, where also small particles 

-are-in-the-sph^e-otinfluence of high-energy particles in a contrcrilable way. This takes 
lyace using in the pulverizing chambers acceleration nozzles of different types as 

— ocGasioardeaa^dsr-FGi^iastaae^in-oaet^t'-itns-possi conventional acceleialioir 

nozzles in another unit acceleration nozzles fiimished with gas outlet holes. Then the 
units-pro&ce-as to-ihdr gr anulat e- d isfiFibgtiten-dtffefent-kinds-of- prod uct s, in otlier words 



thu5-it-i5-possiblei:oHfocuriiie-usenDfen ergy on the piodudiun of some parfc icie"sizes"or to 
restrict the production of some particle sizes. 
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Products pulverized in separate pulverizing units can be kept separated or joined and 
stored in an intermediate tank built in one or several pulverizing spheres of influence. The 
function of intermediate storing is to control by means of mass^monitoring the volume of 
5 circulation load. In this case, producing autogenously ultra fine 0,2-5 micron particles 
requu-es in the pulverizing circle a great circulation load and it is wise to build the volume 
needed by the circulation load outside the nornml pulverizing equipment. 

The bulk density of material momentary stored in the intemiediate tank but being in 
10 circulation rises, which Militates its effective backfeed to the coimterjet pulverizer. 

From the intermediate tank or tanks removal of material is also started as end product 
after the wanted circulation load quantity is generated in the pulverizing circle. Since all 
material that is to be pulverized moves through the pulvarizing chambers of the the 

15 counterjet pulverizer the particles to be pulverized stay in the pulverizing process min for 
1 pulveridng drculation and max. for as long as chosen drculations, for instance 7 
circulations. The intermediate tank or tanks are so dimensioned that the circulation load 
can be even quite big and have a weighing system, which is part of the process control. In 
the above case, for instance, the intermediate tank must have room for material as much 

20 as 7x feed quantity. 

Of course the quantity of the removing end product is the same as the quantity of new 
material to be fed into the pulverizer The use of an intermediate tank enables controllable 
circulation of the material and makes it also possible that important, especially of solid 
25 minerals with difficulty produced particles in the size of 0,2 -5,0 microns can be 
effectively produced in greater quantity using by pulv^izing a necessary amount of 
pulveriaing drculations and as to their geometry diflferent acceleration nozzles. 

Material to be returned from the intermediate tank to the counterjet pulverizer is often, 
30 depending on~the~mattCT, very light as to its bulk density, which can be even under 100 
kg/m^. Therefore it is worse to compress the material in a separate pressing screw 
coav^yx>r before- feeding -into~the~counteget~pulverizer.^^^I^ density 
improves the material handling significantly. 

VJ 
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If the end product must be highly dispersed and in spite of the screw compression the 
bulk density of material circulating in closed circuit lessens it is possible to use in 
connection with the counteqet pulverizer two double-valve feeder. Then the gas 
5 consumption to be used can almost be halved in utili^g the removable gas for initial 
pressurization of the tank of the other feeder. 

The material to be taken as end product from the intermediate tank can, if necessary, be 
handled by a separate mechanical classifier outside the pulverizing circle, the operating 

10 principle of which is not based on gas flows and the gas is not a fector controlling the 
operation. With such a classificating device largest particles can be controllably separated 
from the end product and returned together with the circulating load to the counterjet 
pulverizer. Coarse product separated by the classifio: can be transported into the 
intermediate tank as a pneumatic transfer, and as transport air pressurized air releasable 

15 can be used releasable after initial pressurization. from the double-valve feeder of the 
intermediate tank. 

Of uniform raw material, Le. matedal advantageously pr^ulverized in a mechanical 
pulverizer, an end product of unchangeable quality can be easily produced. In this manner 

20 it is possible to put pulverizing according to this invention into practice so that the share 
of product of necessary granular class 0,2 - 50m increases. During circulation also the 
coarser granular classes reduce. Therefore no reclassification is needed. In order to ensure 
uniform raw material a control unit can be connected to the equipment, into which unit 
the limit values of most important &ctors connected to the micronizing process are 

25 programmed, such as 

- quantity ofraw material per time unit, 

- quantity of end product per time unit, 

- qiiantily nf wnrlring gag pgy time iinit^ and its pressure and temperature 

- quantity of energy used for working gas pressurization 
30 - quantity of circulation load gas per time unit 

Since the GHtical-parts of the pulverizing-unitretain-theirform-fo 

honrg hy mftans of certain limit values a good qnalify product with unchangeable form — 
can be produced. .If a deviation occurs in the limit values, the process is interrupted and 
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the &ilure corrected. This simple system facilitates the use of the process and the quality 
control of the end product. 

5 In the following the invaition is disclosed with reference to the enclosed drawings, where 
Figure 1 shows an example as a side view of an equipment used for utilization of the 

method according to the invention and 
Figure 2 shows the equipment as per figure 1 firom the right side. 



10 Material to be pulverized or possibly pre-pulverized in a mechanical pulverizer according 
to the invention is fed fi-om feed tank 1 to feed hopper 2 of double-valve feeder, fi-om 
wh^e it is let step-by-step to intermediate tank 3 of double-valve feeder, when the tank 
upper valve 4 has opened. After receiving the batch of material upper valve 4 is closed 
and the intermediate tank is pressurized, for instance to a pressure of 5 bar, whereafter 

15 lower valve 5 of double^valve feeder is opened and the pressurized batch of material is by 
means of excess pressure forced to balancing tank 6, into which feed of working gas Srom 
tube 7 is broken or choked for a while in order to &cilitate the transfer of light material. 
Then lower valve 5 is closed again, aft^ winch the pressure of intermediate tank 3 is let 
to the level of environment pressure conveying the pressurized gas in it somewhere 

20 through tube 21, Then upper valve 4 is op^ed for a new batch of material fi-om feed 
hopper 2. Material pulverized in balancing tank 6 is then mixed with working gas, for 
instance pressurized in 3,5 bar pressure, into gas-solids suspension. From balancing tank 
6 the gas-solids suspension is accelerated by the effect of working gas pressure through 
acceleration nozzles 8 of counterjet pulverizer 9 to the pulverizing chamber, where the 

25 material particles are autogenously pulverized on colliding with high speed. Gas-solids 
suspension pulverized in countrjet pulverizer 9 is conveyed through tubeslO and 11 to 
large-^zed stock 12 ftimished with weigfiing system 13 for control of tbe collected 
material quality. Namely, in intermediate depot such a quantity of solids must be 
collected that in the system there is a sufficient circulation load in order to achieve a 

30 wanted-end-product, "i?<^iidi-s ufficient cir c ula t ion load must be mainla ined-all the lime 
during pulverizing process. Air is removed fi-om intermediate tank 12 by means of 
suitable .nozzles_1.4, which prevent the access-of smalKmaterial particles to^open air, 
SoHds coHectedHhoto in t e r mediate t an lci ^ l igh t en a li t tle, which im p roves t he handling o f^ 
them, when returned to for pulverizing together with new material. When aimed high 
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dispersed product, the bulk density of which is low, the bulk density of material collected 
into intermediate tank 12 can still be raised by means of pressing screw conv^or 16. 
Circulation of solids through tibie pulveri^ng equipment together with new raw material 
5 fed from feed tank 1 continues till in the equipment the tar^ load is reached. Th^jdie, . 
process is continued so that from feed tank 1 as much new raw material-is fad, 'which is 
pulverized together with solids circulated from stock 12, as ready-made mat^al is 
removed from intermediate tank 12 through exhaust tube 17. This product can be used 
either as such or in some cases conveyed to mechanical classifier 18 outside the 
10 pulverizing circle, where the greatest particles are separated from the end product. This 
separated coarse product is returned to intermediate tank 12 along tube 19 for additional 
pulverizing. For return of the coarse product pressurized gas releasable from intermediate 
tank 3 of double- valve feeder can be used after initial pressurizing which gas is conveyed 
along tube 20 to collection podcet of classifier 18. 

15 

According to an advisable embodiment there are in the equipment side by side two 
counterjet pulverize 9,9a with own feed devices 2,2a; 3,3a; 4,4a; 5,5a; 6,6a; 7,7a, which 
is an advanta^, for instance when the pulp density of material to be pulverized is low. 
Then it is advisable that the one countCTjet pulverizer 9 is fiimished with conventional 

20 acceleration nozzles 8 and the other counterjet pulverizer 9a is frimished with 
acceleration nozzles frimished with gas outlet channels, whereby also the pulverizing 
chamber itself is shaped otherwise than presented in Finnish patent application 
20020531. By means of this new type pulverizer the pulverizing conditions can most 
effectively be regulated so that the end product of a wanted granule class is easily 

25 achieved. 

— Then-bouPthe-douUe-feed putvmz^5 cm advantageously be synchronized so timt ^en 
Br wteAdl batch has been supplied the after-pressure left in tank 3 of one double-feed 
.pulverizer can be made use of through tubes 21 and 21a as initial pressure of tank 3a of 
'3G- — thc-other— dou blo - fe e d p ulverizei^ after r o oeip t-of-a'new^material-batch-when-v^ve-23-in 
tube20 is kept closed. Then the gas consumption in connection with feeding gets almost 
halved. 



